a a <
Ysyaninus

]
=

= b2 5
LUVNTZTLS 158UV 8 WU

8 AREAS WIRELESS BROADCASTING SYSTEM

wsygans  avdiiia
WPVII9  1avuzio
WHauAnA YAy

weednd  hatlyangats

.

!

!

W ee—

| R021293 — ﬁmluem......mmi.;ﬁ?ﬁ 21795

29 AR 25179

———————
N >

""ﬁ“ l-j...

N

ﬂ%ngty“uﬁwuifﬂnuﬁﬁ‘ludauﬂﬁwmmiﬁﬂymmwé’ﬂqﬂiﬂqmaﬂfqﬁffmﬂ'siuﬁ’mcﬁﬂ
MUIAINTININIANMNAN
MAINAFANSININTIY  ANZAFMANTIATINATTY
aotfumalulagwszoeundudgammsainnss i

=y =8
nsfny 2538



a day
.ﬂ'lﬂ’J‘iﬂﬂEﬁ]i’fﬂS’Jﬂ'JﬂﬁiN

ﬂm$ﬂ§ﬂ1ﬁﬂ§Qﬂﬁ1ﬁﬂ§§N

aofumalulagnszaesndudnammsainnseds

[y 2 a d
TususenlSyanilnus

</ V’JQ o

U9

¢ a Yy 4 4
IYUIUNUS TTUUNTENYITY ]Sﬁ'\UUU‘U 8 ¥iun

8 AREAS WIRELESS BROADCASTING SYSTEM

Yorunfnwr 1. wwyganis  ewdaiia
2. HIBUTSAE  1nTuU=Asg

4
3. weaudng Wy

4. wwenma  heilygyinate

WANgNT ATAITAIgAmIMATT T
J v a o d
210158 vRNY Sy inusg
L. 8191583an’ BENIFITY
Jaa 4
2. ®1TINANIA ALY

3. 019158iseaSy  Auude

sHalsedida 37031210
sHadszdea 37031211
sfmszdda 37031224
Waszdwn 37031232

Mu1I%1 InssuInsauuiny

AnEn T3NSI YT TN

a A
MyUDYD

L 8191503anT  8fwsssIM
’ o o :
2. 9191500AWeA  uxTu

3. ensddsuiasy inuriude
4. 9100TY B19MIy

5. 211588 A MeeTEen

[N

[ P = 4' <
Junaeuil faey 8 IYIUU 2539 1791 12.30 .09 13.30 U,

amuiaey #8aA310 AnzAAIASaATIMATTY




= d
Syaniinus

I=}

A Y, X
’i%UUﬂﬁ%‘,‘ﬂ1ﬂm’ﬂ\1“liﬁ1ﬂuUU 8 NUTN

8 AREAS WIRELESS BROADCASTING SYSTEM

weypany  aveia

WPUTI  1pvuzhe
o Q‘ &

WANADNA Yot

weedd  thelyanads

-

ﬂ‘%tyty1ﬁwuﬁﬂﬁuﬁnﬂudmnﬁwmmsﬁnmﬂ1un€fﬂqﬂsﬂ§ﬂmﬂ§qﬂmﬂnisuﬁ’mvﬁﬂ
MIAINTIHINITAUIAN
MAINAFMAATIAINITH  AAAFITAITYATINNTTN
aatumalulagwszosundudigammsaansziiy

Umsfnu 2538



2 o d
YSantnus

A ot Y A A
1399 i%ﬂﬂﬂi%‘%’lﬂlﬁﬂ\ﬂiﬁ1mlﬂ‘ﬂ 8 NUN

8 AREAS WIRELESS BROADCASTING SYSTEM

Yaor o

HaI
Wieynans  wwaiia
WPUTTIT 1A¥UAL
‘:' s QJ -
WgauAng  yaru
wigenna  hailgyangade
del g2

p19158NUSnI

oI =4 =
(91971582gNT  DTNITITY)

an 4
(@13naNes  wrlu)

o L) o 9
(esdlszieiy inuune)

s = das
?‘l'JT'i‘lK"IﬂTﬂ’JVTﬂEﬂTﬁﬂ‘i')ﬂ?ﬂiiN

WA.AT FszHa  MwWTaAY o ogTen)



a a d
USygyrinus

A = y A~
1394 ‘SZUUﬂ‘SZ‘i]"I?J!ﬁleliﬁ"IUEL‘UU 8 WUN

8 AREAS WIRELESS BROADCASTING SYSTEM

[ dJ
Ingiszasn
A& = o = v A 4
1. (AN MOIUVesrUunTsudoe 1S aneuuy 8 Wua
2. (BANYIDOALUINRTMTMNNUANY YBI5sVURT v 1$ae
& A
WU 8 fuf
A y=—HX . PN s gy & 4
3. eaunTeesy inTeea luszuunssaudea lSaouny 8 Hud
4. wednsmihssuunssnadss ISmonup 8 Auilu 15 vRau ¢

254

d::; 1 \llﬂlu
szlemiinaianazlasy
Yy 1Y 1 = o P Y] a4 4
oA laneadussuunsenedes 1$ansuny 8 wuf
o y A 4y
2. AWITRBONU VLT VUNT e Ed s IS eeuuy 8 Aun 18
v & o A a v A A
3. AU 0A31AT BT IATDIAUDIT U UNT e IS aouyy 8 Wuf
Vv
14

Y A = v & Y a
4. ﬁ']lﬂiﬂtl‘b\ﬂulﬂﬁﬂ\Tﬂi3%18!ﬁﬂ\113ﬁ181l'ﬂ1§ 8 WUN IADTI



a Yy A A
$‘1J‘1Jﬂ§$%1ﬂlﬂﬂ\3"1§ﬁ1ﬂlm‘l] 8 NWUN

8 AREAS WIRELESS BROADCASTING SYSTEM

WIPUNANY  LABAINA
TR IEELN Inwuzne

QJ
weaudng  weeu

WoANA hallygnade
det 1
2191581501
Gl QJ -~
91971509gN5  OIWIFITW

dan o
2TENANIA Uz U

4 ~ o Y
819158152133 AUWUAD

Umsfinen 2538

[ ¥4 ]
Unaaee
a a d o d” 3 2 A (Y a
YT aninuiRliuN na12091A59UAEINY TS VYNITNITIBAGWLVAIVAY
t; a = b4 ar A a ° Y A 1 A [y
Wi F9lpulaserdonaning MsMnuUeIsTuYls TN UA8IAT BIdILaTIAT 8IS
14 4 [ o ' a a2 a
NI LRI esds dyansudsszdilussuuaines le lagerdonisnaudyann
) [ ci o < as [ :n o a g LR o
e ldduanudnan Feerdenannisvesssuvanes lelanmand drudyara
d’{’ d' z 9/ o A g 1 o (Y
augununiezisWauuuandued (DTMF) wasdslilTasnsmaudyniolidy
{ A o=k <8 [ o t a
ANUDAAUNIYEBETID RN ANNTSUBINTAIING IUST U ETID (SCA)
9 & s o =t o [ a a )
« N9A AT 095 Fayaaudesannsalsuiudyanuanes ToTuiinuse
o a 14 U aor :&’ o n’l’ Y] o/ aAa g
doyanuluTuldinle drudygrunruguiuniuszgnosasWadyauanidued
4 g 4 .o 4 dq v, v A4
sonuune 1y lumsaruguaissiulasezaruguiun luirudle-la lasnnsesds

2 . t-'a, P 3 ° Y v Al g A 1
GUQ%']‘H'J‘HWM‘V]VN'HNﬂﬂ']ﬂuﬂ‘lﬂﬂ"lﬂiﬂ’dﬂ'ﬂL@lﬂ@ﬂ NNUATBIN



I

8 AREAS WIRELESS BROADCASTING SYSTEM

MR.NUGULKIG DACHDOMNIN
MR.BUNJONG PHOCHANAKIT
MR.SOMSAK  PUTYUEN
MR.APICHART PANGPUNYAKUNCHAI

ADVISORS

MR .WISUIT ATIPORNTUM
MR KITIPONG MANO
MR.PRASERT KENPANKHO

1995

" ABSTRACT

This thesis concerns the use of 8 areas wireless broadcasting system to cont??)l'thc-used.\
area by using radio frequency wave. The system consists of transmitter and receiver.

The transmitter transmits in stereo system by using the modulation of the sound to the
carrier frequency which is the principle of the stereo multiplex system. The control signal
enters by DTMF code and it is send by modulation of DTMF signal to the sub-carrier
frequency which is the principle of SCA transmission.

The receiver can be adapted to be stereo signal and mono signal. The control signal
change from DTMF code to control the receiver, and making it possible to control the on-off

switch in each area, all of the area can be controlled by DTMF code of the transmitter.
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4. @ o a @ a a ¢ A Ao <
1/ 4.9 dygruednavesnesmass Toladmand weldaya e Iwden Tnu 19 KHz

Tagdaa1 VOLTS /DIV.=0.5 V TIME /DIV. =02 mS

d' @ 4 a w a =] S A o A 4
517 4.10 Fyanaednaveesmaes Tolfadmand eiinduwv 67 KHz

Tas@an1 VOLTS /DIV.=0.5V TIME / DIV. = 0.2 mS



88

1 4.11 dynnueEnAUeINRsAIADS 10ITaAWAN (e CH L 1az CH R =1Vp-p

Tagden1 VOLTS / DIV. = 0.5 V TIME /DIV.=0.2 mS

31 4.12 pAUWMIBAFIOAWA 67 KHz Y9150 10

1AudIM VOLTS /DIV.=50mV ~ TIME/DIV. = 10 uS
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5N 4.13 dyanaueanavednnsmaaongl

TasAaA VOLTS / DIV. =02 V TIME /DIV. = 5 S

§5 APR 1396

AT 40 dB
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A
MALAIDIAN

d o L
L.aemIginsansasliuunudes

1.1 madTlunuazmndunn

gilnse ¥iln Avwes | S1wau
J R1,R3 carbon 10 kQ 5
R2 carbon 1 kQ 5
R4 carbon 100 Q 5
'RS,R6,R7,R8 carbon 15 kQ 20
VR1 potentiometer 10 kQA 5
VR2 potentiometer 10 KQA 5
Cl electrolitics 2.2 uF 5
C2,C3 ceramic 150 pF 10
C4 . electrolitics 330 uF 5
(O8] ceramic 10 pF 5
Cé6 electrolitics 33 pF 5
IC1 Dual Op-Amp NE 5534 "5
| 1.2 MATINT YL
gilnsal ¥ Aves | d1uau
R9,R10,R11,R12,R13 carbon 10 kQ 10
R14 carbon 1 kQ 2
RIS carbon 4.7kQ 2
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gunsal yila Auwes | S
C7,C8,C9,C10,C11,C12 electrolitics 4.7 uF 12
IC2 Dual Op-Amp TL 072 2

1.3 malnuneulnsa

ginsal ¥iin awes | S1uau
R15,R16,R17 carbon 33 kQ 6
R18,R19 carbon 12 kQ 4
R20,R21 carbon 10 kQ 4
R22 carbon 150 Q2 2
VR3,VR4,VR5 potentiometer 100 kQA 3
CI13 milar 0.015 pF 2
Cl4 milar 0.0027 pF 2
Ci15 milar 0.012 pF 2
Cié milar 0.0015 pF 2
C17 ceramic 39 pF 2
Cl8 electrolitics 6.8 uF 2
IC3 Dual Op-Amp NE 5534 2

1.4 MAvEIBAYY I

gilnsal ¥iia Avives | S1uau
R23 carbon 47 kQ 2
R24 carbon 1 kQ 2
R25 carbon 2.2 kQ 2




98

ainsal ¥ila Avves | S
R26 carbon 6.8 kQ 2
VR6 potentiometer 10 kQA 2
C19 electrolitics I uF 2
C21 ceramic 220 pF 2
c22 ceramic 4.7 pF 2
C23 electrolitics 33 uF 2
IC4 Dual Op Amp NE 5534 2

2.5’18ﬂTiQ‘iJﬂiﬂi?Q%§ﬂ1ﬂmﬂ%ﬂ“§ﬂmi’)gif’)

gulnsal vila Avies | Sl
R1,R6,R12,R13,R15 carbon 47 kQ 5
R2,R4,R8,R11,R5,R14 carbon 33 kQ 6
R3,R7,R9,R10 potentionslitic 25kQ 4
R16 carbon 100 Q 1
C1,C2,C3,C4,C5,C6 electrolitics 47 uF 6
IC1 Dual Op Amp LM1458 1

3.5ensgUnsehwsmreeadaanes

gunsal viin Auwes | S1uau
R17 carbon 100 Q 1
R18,R19 carbon 68 kQ 2
R20,R22 carbon 100 kQ 2
R21,R25 carbon 470 Q 2
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gunsal yiia fues | S1aw
R23 carbon 2.2 MQ 1
R24 carbon 10 kQ 1
R26,R27 carbon 2.2kQ 2
R28,R29 carbon 220 Q 2
R30 carbon 1 kQ i
R31 potentionlitics 25 kQ 1
C7,C8 Siver milar 470 pF 2
C9,C10 milar 0.0068 pF 2
Cll electrolitics 1 uF 1
C12,Cl14 electrolitics 47 uF 2
C13 ceramic 470 pF I
C15 milar 0.047 pF 1
C16 milar 0.0033 pF 1
C17 milar 0.01 pF 1
C18 milar 0.1 pF 1
TR1,TR2 Si NPN 2N3565 2
IC2 CMOS CD4027 1
s5wmsginsahasmanmuduegamnes
gilnsel viia Auwed | S1uu
R32,R33,R49 carbon 100 kQ 3
R34,R36 carbon 22 kQ 2
R35 carbon 25 kQ 1
R37,R47 carbon 220Q 2
R38 carbon 680 Q 1
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gunsel viia Aues | S1mam
R39 carbon 1kQ 1
R40 carbon 470 Q 1
R41,R42 carbon 2.2kQ 2
R43,R48 carbon 3.3kQ 2
R44 carbon 10Q 1
R45 carbon 1.5kQ 1
C20,C21,C22,C23,C24,C25 electrolitics 47 uF 6
C26 eledtrolitics 1 uF 1
C28 electrolitics 470 puF 1
IC3 balanced mod. | MC1496 1
5.518]ﬂ'liQ‘Llﬂiﬁﬁ?ﬁ%iﬂ]ﬂi?ﬂllﬂ%ﬂlﬂ]ﬂé’lﬂgq’ﬂm
gilnsal yiln Auwes | S
R494,R50,R51,R52,R53 carbon 100 kQ 5
R54 carbon 10 kQ 1
R63 carbon 1 kQ 1
R64 potentiometer 25 kQ 1
C20,C42 electrolitics 47 uF 2
C27,C29 electrolitics 1 pF 2
IC4 Daul Op Amp LM1458 1
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6. emignsahssmadisiadyaanivguiaziaawa

gilnsal yila Auwes | Suu

R1,R2,R6 carbon 100 kQ 3
R3 carbon 300 kQ

R4 carbon 1.2kQ 1
RS carbon 1kQ 1
VR1,VR2 potentiometer 20 kQ 2
C1,C2,C3 electrolitics 0.1 uF 3
C4 electrolitics 0.01 uF 1
CS ceramic 100 uF 1
Cé6 electrolitics 2.2 uF i
C7 ceramic 0.01 pF 1
C8 electrolitics 100 uF 1
X1,X2 X-Tal 3.37954 1

MHz
IC1 DTMF MC 1
Modulators 145412
1C2 Decodeer MT8870 1
IC3 Latch 40175 1
c4 Binary to 4514 1
Heximal

ICS,IC10 Timer / OSC NE 555 2
IC6 Nand Gate 4011 1
IC7,IC8,IC9,IC11 JK FipFlop 4027 3
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7.519m591n5al199IMANTBIAT

gilnsel yiln Aviwes | 1w
Rl carbon 100 kQ 1
R2,R3 carbon 10 kQ 2
R4 carbon 100 Q 1
R5,R6,R8,R9,R10,R11 carbon 56 Q 6
R7 carbon 10Q 1
Cl electrolitics 4.7 pF 1
C20,C8 ceramic 470 pF 2
Cc4 timmer 3.5-13 pF 1
C3 ceramic 330pF| 1
CS timmer 3-10 pF 1
Cé ceramic 10 pF 1
C7,C8,C11,C16,C21,C25,C27 ceramic I nF 7
C9,C22,C23,C31 ceramic 47 nF 4
C10 electrolitics 22 pF 1
C13,C19,C26 ceramic 4.7 nF 3
C14,C18,C29 timmer 3.5-13 pF 3
C15,C30,C17 timmer 3-13 pF 3
ICI Recgulate 7812 1
TR1,TR2 RF. Amp BSX60 2
TR3 RF. Amp 2N3924 1
TR4 RF. Amp BLY89 1
VDI varicap - BBI119 1
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MAnI89sY

1.51m3gUnsalvsneasHadyaaudes

qulnsel ¥ila fves | dau
R1 carbon 20 kQ 1
R2 carbon 18 kQ 1
R3,R4,R5,R6,R7,R8 carbon 10 kQ 6
R9,R10 carbon 1.8kQ 2
R11,R12,R13,R14 carbon 1.1kQ 4
R15 carbon 39kQ I
R16,R17 carbon 560 Q 2
VR1 potentiometer 10Q 1
VR2 potentiometer 5kQ L
Cl electrolitics 4.7 uF 1
C2 ceramic 220 pF 1
C3,C4 electrolitics 10 uF 2
C5,C6 milar 022puF| 2
C7 milar 0.033 pF 1
| C8 milar 0.022 pF 1
C9 milar 0.0068 pF 1
C10 ceramic 0.0056 uF i
C11,C12,C13,C14 milar 0.0022 pF 4
C15,C16,C17 milar 0.001 pF 3
Cl18 ceramic 560 pF 1
IC1 Dual Op Amp TL 071 1
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ginsal ¥iia e’ | S1u
IC2 PLL LM 565 1
IC3 Dual Op Amp TL 072 1
IC4 Recgulate 7812 1
2.518msginsahwinneeasWadygiuniugy
gulnsel viia Aaves | S
R1 carbon 20 kQ 1
R2 carbon 18 kQ 4
R3,R4,R5,R6,R7,R8 carbon 10 kQ 6
R9,R10 carbon 1.8 kQ 2
R11,R12,R13,R14 carbon 1.1kQ 4
R15 carbin 3.9kQ 1
R16,R17 carbon 560 Q 2
VRI potentiometer 10 kQ i
VR2 potentiometer 5kQ 1
C1 eletrolitics 4.7 uF 1
C2 ceramic 200 .pF 1
C3,C4 electrolitics 10 pF 2
Cs5,C6 milar 22 uF 2
C7 milar 0.033 puF 1
C8 milar 0.022 pF 1
C9 milar 0.0068 pF 1
C10 milar 0.0056 pF 1
C11,C12,C13,C14 milar 0.0022 uF 4
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gunsal vila Auwes | S
C15,C16,C17 milar 0.001 pF 3
Cl8 seramic 560 pF 1
IC1 Dual Op Amp TLO71 1
IC2 PLL LM565 1
IC3 Dual Op Amp , TLO72 1
IC4 Recgulate 7812 1

3.5emiginsaisesmnlSunaudes

aunsel yiln Avwes | Siuu
R1,R2,R3,R4,R9,R10 carbon 10 kQ 6
R7,R8 carbon 3.6 kQ 2
R6,R7 carbon 1.8 kQ 2
VR2 potentiometer 500 kQ 1
VRI1,VR3 potentiometer 100 kQ 2
Cl electrolitics 4.7 uF 1
C2 electrolitics 1 uF 1
C3,C4,C5 milar 0.047 uF 3
C6 milar 0.02 pF 1
IC1 Daul Op Amp LF353 1
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J
4.576m39UnI8iRsMIAENETES

gilnsal yiin Avwes | $1uu
R1,R2,R6 carbon - 8.2kQ 3
R3,R11 carbon 1.85 kQ 2
R4 carbon 1.2 MQ 1
R5,R9 carbon 33Q 2
R7,R12 carbon 1kQ 2
R8,R13 carbon 1Q 2
R10 carbon 10Q 1
C1,£2,£8,C9,C7,C10,C15 electrolitics 10 pF 7
C3 | ' milar 0.0033 pF 1
C4,C6 - milar 0.068 pF 2
] C5,C13,C14,C18 ceramic 0.1 uF 4
Cl11,C12,C16,C17 electrolitics 100 wF 4
VR1,VR2,VR3 potentionslitics 50 kQ 3
Ql Si TR pnp BC548 1
IC1 Power Amp TDA2004 1

d ¢
5.‘5’IEJﬂTSQlIﬂ‘Sﬂ&’l\‘l‘i]iﬂ‘lﬂﬂ')llﬂﬂﬁ’aﬂ‘lf

gilsel yiia fvwes | 1
R1,R2 carbon 100 kQ 2
R3 carbon 300 kQ 1
R4 carbon 1.2kQ 1
R5,R7 carbon 1kQ 1
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gunsal ¥iin Aviwes | Sou
R6 carbon 100 kQ ]
C1,C2,C3 electrolitics 0.10 uF 3
C4,C7 seramic 0.01 pF 2
Cé electrolitics 22 pF 1
C5,C8 eletrolitics 100 uF 2
C9,C10 seramic 33 pF 2
VRI1,VR2 potentiometer 20 k) 2
X1 X-Tal 3.57954 1
MHz
TR1,TR2 Si TR npn 25C458 2
IC1 DTMF decode MT8870 1
1C2 D-Flip-Flop 40175 ]
IC3 2-16 Decoder 4514 1
IC4,IC5 Timer/OSC LMS555 2
IC6 NAND Gate 4011 1
IC7 OR Gate 4075 1
IC8 JK Flip-Flop 4027 2
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TYPES MC1558, MCi458
LINEAR DUAL GENERAL-PURPUSE

INTEGRATED -
CIRCUITS OPERATIONAL AMPLIFIERS

SULLETIN NO, DL-S 11457, FESRUARY 1971—REVISED OCTOSER 1979

e Short-Circuit Protection * Low Power Consumption
s Wide Common-Mode and » No Latch-up
Oifferential Voltage Rznges + Designed to be Interchangeable wit
s No Frequency Compensation Required Motarola MC1558/MC1458 and Signetics
S5558/N5558
description

The MC1558 and MC1458 are dual general-purpose operational amplifiers with each half electrically similar to uA741
except that offset null eapability is not provided.
The high common-mode input voltage renge and the absence of taich-up make tnese ampiifiers ideal for voltage-follower
applications, The devices are short-circuit protected and the internal frequency comoensation ensures stability witnout
external components.

. . . . . A, = P N Sl A=
The MC1558 is characterized for cperation over tne full military temperziurs rarnge of ~55°C 10 125°C; the MC1458
- . . ; ] -]
is characterized for operation from 0 C1075 C.

JG OR P DUAL-IN-LINE U FLAT PACKAGE
PACKAGE {TOP VIEW) {TOP VIEW)
Adery SSIER T2 anw UL N) T
QUT. wv NV Yeo o -:-:v ——

Ve PUT eyt teeuT

JTU_T’"LmJﬁL,

tily
I L [E

: =
ENENIEND 1) DHO!
Oy 09000
PUT NAUT NV

L@
©®

~to
O
©

-

T
N ——— - ;

AmPLIEICA MO Y A iR e

NC-Ng mtzenal coanezion

2solrte maxinem ratings over operating free-zir temperature range {unless otherwise noted)

| smC1558 MC1458 | UNIT |
Suoply voitage Voo (see Note 1) 22 18 i v
Sapoly voltage V... (see Note 1) | -2 -18 [ v
Differential input voltage (see Note 2} i =30 =30 ! v
tnout vottage {any inout, see Notes 1 and 3} H 218 | =15 f v
Duration of output short-circuit (see Note 4} | unhimited | unbimited |
. £ach amotifier ! 500 I 300
Continuous total dissipation at {or below) 25°C -
JG or P package] 530 850 myy
tree-air temperature (see Note 5) Total package L
U Package | &8 675
Operating free<air temoerature range 1-3510 125 G075 | ‘c
Storage temperature range [-85t10 150 | —~65 w0 150 | s
Lead temoerature 1/16 inch {1, § mm) from case for 50 seconds | JG or Upackage| 300 | 300 I c
Lead temoerature 1/16 incn {1, 6 mm) from case for 10 seconds | P package | ! 262 j ‘c |

MOTES: 1. Alt voitage values, unleis Otherwise noted, are with rasoect to me midooint between Vegs and Ve .
2. Ditfarantist voitages are st the noninverting input termine! with resoect 10 the inverting input terminal,
3. The magnituda of the inout voltage MUt Never exceed the magnituce of the supply voitage or 15 voits, whichever it lesg,
4. The outout mey be $hortec 10 grounc or erther Power supply. For tne MC1558 only, the uniimited duration af the snom-circuit
- soolies at (or below) 125°C case temoerature or 75°C freesir temoerature,
5. For ooarstion above 25°C freeair tmmoerature, refar to Ditnioation Derating Table. In the JG pacxage, MCI558 cnioe are stloy-
mounted; MC1458 chips are glats-mounted, .

Copyrignt © 1979 by Texss InaTumens incorporated:

TEXAS INSTRUMENTS

INCORPORATED
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TYPES MC1558, MC1458
DUAL GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

120

electrical characteristics at specified free-air temperature, VCC+

=15V, Voo—=~-15V

MC1558 | MC1458
PARAMETER TEST CONDITIONST UNIT
MIN  TYP  MAX | MIN  TYP  maX
v ] 1 tr Rg < 10k12 382 ! 5 ! 5 v
[[s] nput offiet vohtsge s <3 Fp— s T3 m
. . " 25°C | 20 200 20 200 A
10 nput offret current Fort ramge <0 300 a
. . 25°C 80 S00 80 SO0 A
B8 fnput bies current Fuil range 1500 800 n
v Common-mode 28°C 212 £33 212 213 v
IR inout voitage range Fuil cange 12 | o212
Re = 10k | 25°C 24 28 | 24 28
Maximum pesk-to-pesk Ry > 12%0 | Fuli range 24 |24
Vore . - 7= v
ouwut voltage wwing A =2 25°C 20 26 { 20 26
Ry > 2%§1 | Fuitrange 20 | 20
Larpe-signel ditferent;at Ay >zeq, | 25°C 20 200 | 20 200
AvD N & vimv
voltage amplification Vo =210V | Fuitrange 25 15
Ry = 2kQ,
Maxi t-oei Vg =19V,
Bow X IMUM-oUtDUt-Bwing 0 25'z 14 14 kHz
bandwidth {tlosed-loop) Avp - L
THO < £%
9y Unity-gain bandwidth 25°C 1 1 MHz
- Phase margin Ayp =t 25°C 65 ] 65"
Ay Gan margen 25°C 1 1 o8
5 Input resistance 25°C 0.3 2 03 2 L¢3
Vg = 0. 3
o Outout resstance 28°C 75 75 by
See Note 6
[ Input cepacitance 25°C 1.4 | 1.4 oF
Co ~mode |
= - t=20mH: | 25°C 200 ] 200 v
inout imoedance
; 25°C 0 90 | 70 90
CMAR Common-mode rejection ratio | Rg < 10kQ" d8
Futl range 10 { 10
o, Suppty voltage sensitivity 3 S 25°C 30 150 | a0 150 viv
< 10 ¢
Vs {aVig/aveel S i range 150 | 50 |
. % 9 Avp =100,
EQumaient input fe =0
Va noise voltage . f ] kh;z 25°C 45 a5 avi/Mz
- {closed-loonl §
By « 1 M2
os Short-ciccuit ouput curnent 2S:C =28 240 I 225 +40 mA
e Supotly current No 1080, 25°C 3.4 s 3.4 5.6 A
{Both amolifeers} No signal Full renge 6.6 6.6
Total power cissoation No load, 25°C 100 150 100 120 o
fl
o {Both smoplifierd No égnal | Full renge 200 200
¥a1/Vay Channel separation 25°C 120 120 a8

TAll cRaracterixsics are wecilled under open-loop operstion, unless otherwise noted, Full ranga for MC1558 is —55°C 10 125°C and for

MC1458 is 0°C o> 75°C.

NOTE 6: This typical value spplies only at frequencies sbove » few nundred hertz becauts of the effects of dritt and thermal feedback.

operating characteristics, Voc+ = 15 V, Veg—-=—15V, Ta = 25°C

MC1558 MC1458
PARAMETER TEST CONOITIONS uNnIT
MIN _ TYP  MAX | MIN  TYP  Max
. Rime time Vi=20mVv, R =2k, 03 03 »3
Overshoot tactor €y = 100pF, SeeFigure 1 5% 5%
= s ity goi Vi=10v, Ry - 2a4, 05 05 Vi
rate st un " . .. <
- v 9 €y = 1000F, See Figura 1 »
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TYPES MC1558, MC1458
DUAL GERERAL-PURPOSE OPERATIONAL AMPLIFIERS

DISSIPATION DERATING TABLE

POWER DERATING ABOVE
PACKAGE
RATING FACTOR Ta
JG (Alloy-Mounted Chip} 680 mw 8.4 mwW/C 638°C
JG (Glass-Mounted Chio) 630 mwW 6.6 MW/ C a7'C
4 680 mw 8.0 mW/C §5°C
u 675 mwW 5.4 mw/C 25°C

Also see Dissioation Derating Curves, Section 2,

schematic (each ampilifier)

TO OTHER
| AMPLIFIER
INVERTING |
eyt © | v
- : = : -
{ 1 i } f °©
) o S
t
i
= ] ',
NON. ; ] a
= K
INVERTING ~ 3op;T a5 I~
INPUT '—(‘ r“_ n
| Y I ° OUTPUT
J1 B
' ! $soa
e
b | pra

1 l ;
1x0 SOkQ% \;kﬂ g:k.’l ’:OKQ son
+ e % < * © Vee-

TO OTHER
COMPONENT VALUES SHOWN ARE NOMINAL AMPLIFIER

PARAMETER MEASUREMENT INFORMATION

]

v
‘ ot
—_———-ov

=

INPUT VOLTAGE c\-m»;L IR
WAVEFORM l i

TEST CIRCUITS

FIGURE 1—RISE TIME, OVERSHOOT,
AND SLEW RATE
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TYPES. MC1558,MC1458

GUAL GENERAL-PURPOSE OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS

Ay~ Dillereniat Voltage Amphbication-Vimy

INPUT BIAS CURRENT
vs

FREE-AIR TEMPERATURE

420 n
{ [
NERREEs
l , T i Veg-= 18V
< 0 ¢ ! : ;
: i \! ! 1 (
PN | ! [
é ' \ﬁ L uctasa = g
& G q It
3 ' \ b '
% s
H T
P~ ! \\k\L. g
4 \ : .
P i i '
o J
=50 ~40 -0 O 20 40 80 K 100 170 a7
Tambreeso Vomovsrnm— C
FIGURE 3
OPEN-LOOP LARGE.SIGNAL
DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs
SUPPLY VOLTAGE
400
o 3.4 i T 1
L oge
. /
Ta28°C
00 < ’I /]/l/
i L]
= —
P - T A At
1 i/ 7 1
o A i i
v 1
\ !
ST
I o
o] | L
Q ? < L] L] " 2o 6 18
Wee, I=Svoony Vanmey
FIGURE 6
QUTPUT VOLTAGE
v
ELAPSED TIME
2 T ;
: | o |
da
! ooy
T y 3 . 1)
0 ~— -
H bfl D
Ve — - ! :
i FAL LT
zn ! / . 1 : ]
S S 1 I VO
3 YK M
S . s . : LENRETY
i . €y » 100 oF
108 : : :7:-2!":
L] IS
.
—
L] 1] ] 15 b s
1= d ey
TGURE 9

VOPP=Masinom Pras 10 Past Outit Volispe -V

107
PR
2
¥ e
Z
< 104
o
;- 102
$ e
T
>
- T
t0=1

At ang Outoul Valimer=v

MAXIMUM PEAK-TO-PEAK
QUTPUT VOLTAGE
vs

LQAD RESISTANCE

!
|
PN
A

T [N
R i

|

!

!

;

! i

r T T T
H Wy | M ;
! i 3

L R

o 02 ae g7 ? ) ? e

-‘-\,.-1 Avantonce =i il
FIGURE 4

OPEN-LOOP LARGE-SIGNAL
OIFFERENTIAL

VOLTAGE AMPLIFICATION
vs

FREQUENCY
!
! : LI AN

— P1 taerse

NCT T
NG T ]
N

i vege s 18V
vee- - -5 v |

1 10 100 1% 104 1006 1M 104 100M

1~5 reguencyer

FIGURE 7

VOLTAGE-FOLLOWER
LARGE-SIGNAL PULSE RESPONSE

NEEEESS

i
Vcc— -15 v —
A =280

Cy » 100 0F

) AN
yova-m W Tas ”!'c

i

Y A
//

~
N
]

3

‘l]:

FIGURE 10

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



EnE

123

DESCRIPTION

The SE/NESSS Phase-Locked Loop (PLL)is
a self-contained, adaotable filter and de-
modulator for the frequency range from
0 001Hz to 500kHz. The circuit comprises a
vOliage-conirolleg osciliator of exceotional
stability ang linearity, a phase comparator,
an amplifier and a low-pass filter as shown
in the block c:agram. The zenter frequency
of the PLL isdetermined by the free-running
frequency cf the VCO; this irequency can be
adjusted extemally with a resistor or a ca-
pacttor. The iow-pass filter, which deter-
mines the capture charac:erisucs of the
loop. is formedby aninternal resisior and an
external capacitor.

FEATURES

* Highly stzable center frequency
(200ppm/°C typ.)

* Wide operating vollage range (+6 to =12
volis)-

* Highly linear demodulated output (0.2%
typ.)

* Cenier frequency programming by
means of a resistor or capacilor, voltage
or current

* TTL and DTL compatible square-wave
output: locp can be opened to. insert
digital frequency divider

* Highly linear triangle wave output

* Relerence output for connection of com-
parator in trequency discriminator

* Bangwidth adjustable irom < =1% to
> =60%

¢ Frequency adjustable over 10 to 1 range
with same capacitor

APPLICATIONS

¢ Frequency shitt keying

* Modems

* Telemetry receivers

* Tone decoders

* SCA receivers

* Wideband FM discriminators
¢ Data synchronizers

* Tracking fiters

* Signzl restoration

* Frequency multiplication & division

PIN CONFIGURATIONS

=——
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— .
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® oo | In

LT LT

VCO QutrPyT
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PMAZE COMPIRATTE \CD “puT

\

ENTEUNAL € s0a oy,
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ABSOLUTE MAXIMUM RATINGS T, =25°C uniess otherwise specified.
PARAMETER RATING [ URIT

Maximum aperating voltage 26 ‘ v
Inout voltage 3 Vp-p

Slorage temperature -85 to +~150 °C

Operating temperature range

NE565 0to +70 °C

SE565 -55 to +125 °C

L Power dissipation 300 mw

siipsartest

sinetics
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ILECTRICAL CHARACTERISTICS Ta=25°C Vee = =5V unless otherwise specified.
SES6S NESE5
PARAMETER TEST CONDITIONS™ UNIT
Min | Typ | Max | Min | Typ | Max
3UPPLY REQUIREMENTS
Supply vollage =5 =12 | =5 =12 v
Supply current 8 |[125 2 12.5 mA
NPUT CHARACTERISTICS
Input impedance? 7 10 5 10 k0
Input level required for fo = 30kHz. =10% 10 1 10 1 mVrms
tracking ‘reguency deviation
CO CHARACTERISTICS
Center frequency
Maximum value Cy = 2.7pF 300 | 500 500 kHz
Distribution2 Desiribution 1aken aoout
fo= S0r=z. R+ = 3.0k}, Ci = 1200pF]| -10 0 +10 4 -30 0 {-30 %
Drift with temperature f= = 20kHz 200 | 525 300 ppm/°C
Orift with supply voltage fo = 3GxHz. co = =8 to =7 volts 0.1] 1.0 02| 15 %/V
Triangle wave
Output voliage leve! 1.9 0 1.9 0 v
Amplitude 24 3 2.4 3 Vp-p
Linearity 0.2 0.5 %
Square wave
Logical "17 output voltage fo = 30kHz +4.91 +5.2 +4.9 | +5.2 v
Logical "0” output voltage fo = 30kHz -0.2 | +0.2 -0.2 | +0.2 v
Duty cycle fc = 50kHz 45 50 [ 55 | 40 50 | 60 %
Rise time 20 | 100 20 ns
Fali time 50 | 200 50 ns
Qutput current isink) 0.6 1 0.6 1 mA
Qutput current (sourcel 3 10 5 10 ] . mA
MODULATED OQUTPUT CHARACTERISTICS
Qutput voltage leve! ‘4easured zt pin 7 425 45] 4751 40| 45| 5.0 \
Maximum voltage swing3 2 2 Vo-p
Cutput voitage swing =10% frequency deviation 250} 300 200 | 300 mVp-p
Total harmonic distortion 0.2 | 0.75 04 |15 %
Qutout.impedance< 3.6 3.6 kN
Offset voitage (V6-V7) 30 | 100 50 | 200 mvV
§ Oftsar voltage vs temperature (drift! 5Q 100 uV/°C
AM rejection 30 4 | 0 { d8

i85

N INput termenals tpas 2 and 3) must receve 1denncal ¢¢ bias. This bias Mmay range

m Q volts to -2 volts.

€ external resisiance for trequency adjusiment 1R TH must have avalue Detwesn 2\ (}

9 20k()

-1Dut voltage swings negative as input trequency increases.

DUt not buftered.

S{nntics
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TYPICAL PERFORMANCE CHARACTERISTICS

POWER SUPPLY CURRENT
AS A FUNCTION OF.
SUPPLY VOLTAGE

Ry : FRESUENTY SETTING R’ESISTOR‘]
i

FUSER SPay (RN

E] Ixs s
NOLEAGE VLTSS

&

Qra suseyr

LOCK RANGE
AS A FUNCTION OF
GAIN SETTING RESISTANCE
(PIN-B-T)

! [ f o

{

B
|
i
|
!

H, |
HHJJ

DR D
MLANE TRIE Bl FAEOR WY 1g

-2

a

QALY v 1= vouTs
f

|

VCO CONVERSION GAIN

RORVALIZEE TRLL MynninG » MEGEACY

Ch 1 ) 22
VOLTAGE BCTwCEW fw 7 4nD Pia 10
LEER]

CHANGE IN FREE-RNNING
VCO FREQUENCY AS A
FUNCTION OF TEMPERATURE

v evoLTS Y
. sl

> T
Ve gvOLTS

| +

N

Lo
\J.
POV T

CHANCL % T AL =My NAMG YLO PHLOUINC HHPLACL A T
N

| 7%,
i |
|

i

&

0 =B ~10 N <100 <@
TEMALAATLSC- OV

v
'
k-]

LOCK RANGE
AS A FUNCTION OF
INPUT VOLTAGE

WUl Mo QUIS feen

P s e . q .4 R
NSt U 1208 Rawll

VvCO oUTPUT
WAVEFORM

1

N

%

™

%

i S R« (N
N

QUIPUL matvOr iy
3

|

—

DESIGN FORMULAS
(See Figure 1)

Free-running fréquency ol VCO: fo=

nHz

<R1Ct

81s
Lock-range: fi = = " in Hz

cc
1 2=l
Capture-range: I¢ = = —  [——
2z r

where r =13.6X103 X C;

TYPICAL APPLICATIONS
FM Demodulation

The 565 Phase Locked Loop is a general -

purpose circuit designed tor highly finear
FM demodulation. During lock, the average
oc level of the phase comparator output
signal is directly proportional to the fre-
auency of the input signal. As the input
irequency shifts, it is this output signal
which causes the VCO to shift its trequency
1o match that of the input. Consequently,
the linearity ofthe phase comparator output
with frequency is determined by the
voltdge-to-frequency transter function of
the VCO.

Because of iis unique and highly linear
VCO. the 565 PLL can lock to and track an
input signal over a very wide bandwidth
{typicaily =60%) with very high linearity
ltypically, within 0.5%).

A typical connection diagram is shown in
Figure 1. The VCO free-running frequency is
given approximately by
1.2

dRCy
the center of the input signal frequency
range. C1 can be any value, but R1 should
be within the range of 2000 to 20.000 ohms
with an optimum vaiue on the order of 4000
ohms. The source can be direct coupled if
the dc resistances seen from pins 2 and 3 are
equal and there is no dc voliage ditference
between the pins. A short between pins 4
and 5 connects the VCO to the phase com-
parator. Pin 6 provides a dc reference voit-
age that is close to the dc potential of the
demodulated output pin 7). Thus, if a resist-
ance is connected between pins 6and 7, the
gain of the output stage can be reduced with
littte change in the dc voitage level at the
output. This allows the lock range to be

and should be adjusted to be at

fo =

sifnotics

decreased with little change in the free-
running frequency. in this manner the lock
range can be decreased from =60% of tp 10
approximately =20% of fo (at =6\,

A small capacitor ttypically 0.0014F) should
be connected between pins 7 and 8 to elimi-
nate possible oscillation in the control cur-
rent source,

A single-pole loop filter is formed by the
capacitor C2. connected between pin 7 and
the positive supply, and an internal resist-
ance of approximately 3600 ohms.

|

OEM
12 ? ourrut
SENE 3865 o
€ . aTeur
v, L,y

Figure 1
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SCL4514B
SCL45158

CMOS 4-70-16 LINE
DECODERS WITH LATCH

FEATURES

¢ Strobed Input Latch

4 inhibit Control

4 Selected Output Active High (SCL45148) or
Active Low (SCL45158)

DESCRIPTION

The SCL45148B and SCL45158 are two out-
put options of a &to-16 Line Decoder with
Latched inputs. The SCL45148 presents a logic
1" at the selected output, and the SCL45158
presents a logic ‘0’ at the selected output. The
latches hold the last input data presented prior to
the Strobe transition from 1" to ““0”. Inhibit
allows all outputs to be placed; at ‘0
[SCL45148B), or 1" (SCL45158), regardless of
the state of the Data or Strobe inputs.

Applications include code conversion, address
decoding, memory selection control, demultiplex-
ing and readout decoding

TRUTH TABLE (Strobe = 1)

Data inputs Selected Qutput
SCLA5148B = Logic “1”
tnhibit D C B A | SCL45158 = Logic 0
[+] 0 0 0 o SO
o 0O 0 0 1 S1
0 0O 0 1 0 S2
[s] 0 0 1 1 S3
[0} 0 v 0 O© sS4
0 0O 1 0 1 S5
o] g 1t 1 0 S6
0 o 1 11 S7
o] 1t 0 0 0O S8
o 1T 0 0 1 S9
o] 1 0 1 0 s10
0 1.0 1 1 S11
Q 11 g 0 s12
Q 1 1 0 1 S13
0 1 1 1 0 514
[} 1T 1 11 S15
1 X X X X [All Outputs
= 0%, SCL45148
All Qutputs
= 1% SCL45158
X = Don’t Care

——

CONNECTION DIAGRAM
{all packages)

Data
tnputs Outputs
—~—
Voo D4 SI10 S8 S14  S12
INHI D3 1 snl S9 I S15 l S13
il 1 1 | ! !

24 23 22 21 20 19 18 17 is i3 14 13
SCL4514B SCL45158
1 2 3 4 5 6 7 8 § 1011 12

1 1 1 1 i
ST , D2 l S6 ' sS4 , S ( so
01 s7 S5 S3 S2 Vg

Data Qutputs
Inputs

Add suffix for package:

D 24-pin Ceramic
E 24-pin Epoxy
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voitage Vpp-Vgs 31015 Vde

Operating Temperature Ta
O, H Device 5510 +125 ©C
E Device <4010 +85 ©C

BLOCK DIAGRAM

_—so}'_‘aiiéﬁ
N ron 20 sn?—coAﬁﬂﬁ
. Pin -

v‘;g_"“: s7r—0Z8ZB
sat—oasld
ALEDY S Y
Dot 1 O—3n 4 ssfioadcd
3 ° ss—:’—-oiucb
Dats 2 O— it 16 sIpb—ocascd
oemaoil] N ic Omcoaer “:‘,i°;a€°
22 ° sw-:To:eEo
Oats 4 0— ‘staf—oaxe&D
S!liOA'ED
Sw-uo——]l .sxz—:—:-o;ECD
s13f=~caBCO
su—s—oiuco
s1s}—o0a8cCcO

1nnivit 23 J
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

~ T 2 ° 2
! PARAMETER Voo | conpimions Teomw *5C 1 Twew® o
! ‘Vd‘:)’ Min. | Max. | Min. | Typ. | Max.| Min. | Max.
{QUIESCENT DEVICE CURRENT| L, i
i 5 [Vin=VasorVpp | — I s - 0.05 5 - 150 [pAdc
| 10 Al valid input - 210 - 0.1 10 - 300
b | 15 | combinations - | 20 ~ 102 20 - 600 1
NOTES: ! Remaining S(auc Electrical Characteristics are fisted under “SCL.40008 Series Family Specifications”,
* Tiow = -55°C for C, D, F, H device.
= -40° C for E device,
Tuign =+125°C for C, D, F, H device.
=+ 85°Ctor E dewce
DYNAMIC CHARACTERISTICS (C, = 50pF, Ta=25"C)
Voo . i ] ]
PARAMETER vag Min, i Typ. ! Max. Units
1PROPAGATION DELAY TINAE . ]
l From Data !nputs 5 - 550 1100 ns
i 10 - 225 f 450
| 15 - | 150 | 300
! From {nhibit Incut 5 - I a0 800 ns
| 10 - 150 300
! 15 - 100 200
fouTPUT TRANSITION TIME TTem, trmg
] 5 - 130 260 ns
i 10 - 65 130
| 15 - S0 100
1
!MIN!MUM DATA INPUT SETUP TIME teatuo
! 5 - 125 250 ns
i 10 = 50 100
. ! 15 - 40 80
i MINIMUM STROBE PULSE WIDTH PWy
; 5 - 175 350 ns
| 10 - 50 100
' | 15 o 40 80
Yos. DRAIN YOLTAGE {Vdc)
220 <18 16 .14 12 .19 -8 6 & -2 -
S A PR 3
N "“"",’—‘?1'5 £ g
a0 § =
Ll ““-'L" ] 5 S = [
[ Yes == 10 vee 15 g 2 I
o I 1o g 2 v, =15 Vdc.
’1 | 1T =T | 18 =i l! ] l 'r ——
Ve =15 Vge | ! £ 2
IR 1 1 E g 7T ":’ 10 vee
13
{ | I ) Fs - —]L_..r s2c
I 1 : ] z ; Yes .’ v Y
T 3 =2 = 0 7 ¢ 6 8 0T
Yeu DRAIX YOLTAGE {¥Yee)

Typical P-Channe!

Source Current Characteristics

Typical N-Channel

Sink Current Characteristics
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SCL45148B, SCL45158

LOGIC DIAGRAM
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LINEAR TYPES SE555, NES5SS5.
INTEGRATED . PRECISION TIMERS

C lRCU ‘TS BULLETIN NO, OL-S 12063, SEPTTMEER 1973—REVISED OCTOBER 1979

e Timing from Microseconds to Hours

« Astable or Monostable Operation
JG OR P DUAL-IN-LINE PACKAGE

e Adjustabte Duty Cycle
{TOP VIEW)

e« TTL-Compatible Output Can Sink or
CONTROL

Source up to 200 mA DS, THRES VOLT-

. . . oL0 A

o Designed to be 1nterchangeable with VCCCHA:GEH e
8 61] 5

Signetics SES55/NESS5

descripuion 4

The SES55 and NEB55 are monolithic timing circuits
capable of producing accurate 1ime delays or oscilla-
tion. In the time-delay of monostable mode of opera-
tion, the timed interval is controlled by a single ex- 1 2 3 4
ternal resistor and capacitor network. In the astable - GND TRIG. OUT. RESET
mode of operation, the frequency and duty cycle GER PUT

may be independently controlled with Two external

resistors and a single external capacitor.

The threshold and trigger levels are normally two-
thirds and one-third, respectively, of Veg. These
fevels can be aitered by use of the control voltage
tecminal. When the trigger input falls below the
trigger level, the flip-tlop is set and the output goes
high. When the threshold input rises above the
threshold level, the flip-flop is reset and the output functional block diagram
goes low. The reset input can override all other inputs

and can be used to initiate a new timing cycie. When . 3‘;’::2; A

the reset input goes low, the flip-flop is reset and the
output goes low. When the output is low, a low-

impedance path is provided between the discharge 5
THAESHOLD 9 [e1]
a QuTryT

(L1} s )

terminal and ground. come

o

The output circuit is capable of sinking or sourcing )
current up 10 200 milliamperes. Operation is specified | b:
for suppties of 5 10 15 volts. With a S-volt supply, W
output levels are compatible with TTL inputs.

FLIP.FLOP

TRIGGER Lzt
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TYPES SE555, NE555
PRECISION TIMERS

schematic
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l l 38k
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Resis10r values thown sre hominsl and in ohma,

absolute maximum ratings over operating free-air lemperature range (unless otherwise noted})

Supply voitage, Vg (see Note 1) YOI - U TN T T\ . 7 S 18v
Input voltage (contol voliage, reset, threshold, trigger) . . . . . . .. . Cs o oL oL Ve
Output current TEY N AV~ -~ L .. 2225 mA
Continuous total dissipation at {or below) 25°C free-air temperature {see Note2) . . . .. . . ... . 600mwW
Operating free-air temperature fange:  SESSS . . ., . © o+« .« . . ... =55°C10125°%

NESSS........‘..............0°Cto70°C
Storage tempersture range S —65°C to 150°C
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG package e e e - oo .. . .. 300
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package e e - o .. . . . .. 260°C

NOTES: 1. ANl voltage values sre with fespect to network ground terminal,
2. For coeratlon sbove 25°¢ free-air tempersture, reter to Dissloation Dersting Table, In the JG pecxape, SE555 enips are eiloy-

mauntwd, NES55 chips are clone-mountea,

recommended operating conditions

L . g SESSS NES55 UNIT
MIN NOM Max |min NOM MaX

[ioo:v voltage, Veg 4.5 18 a5 16] v

| tnour voltage, Vy (control voltage, teset, threshold, trigger) Vee Veel v

| Ouwmut Current, Ig | B :200] mA |

&ﬂting freeair tempersture, Ta l -55 125 4] 70' *c J

TEXAS INSTRUMENTS
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TYPES SESE5, NESES

PRECISIO

N TIMERS

elecrical chara

cteristics at 25° C freg-air 1em

perature, VCC =5 V 1o 15 V {unless othenwise noted)

TEST CONDITIONS SESSS NESSS UNIT
PARAMETER MIN  TYP MAX |'MiN TYP MAX
Threshold volit fevel
reshold voltage fevel as a 65.7 6.7 "
percentage of sucply voitage
Threshold current {see Note 3 0.1 025 | a1 0.25 BA
Tei \ evel Vee = 15V 4.8 3 3.2 ! 5 v
rigger voltage feve Vec-5 v 145 167 19 | 167
Trigger current 0.5 | 0.5 uA
Reset voitage levei 0.4 0.7 ) 2e 07 3 v
Reset current 0.1 i 0.1 mA
Control voltage’ Voo~ 15V 2.6 10 04 | 3 10 11 y
{open-circuit) Vee=5 v 29 3.3 38 | 13 3.3 2
oL = 10 mA 0.1 0.5 ! 0.1 025 |
ioL = 50 mA 0.4 05 0.4 075
Ve~ 15V - ~
1oL = 100 mA 2 2.2 2 2
Low-level output voltage i v
oL = 200 mA 2.5 i 2.5
! =5mA i 2 0.3
Vec =5 “ oL { 025 35
lg = 8mA 0.1 025 |
1 = —~100 mA 13 13.3 127 133
Vee= 15 V. o f :
High-level output voltage IoH = —200 mA 12.8 ] 12.5 v
Veg=5V IgH = —100 mA 3 33 |2 33
Qutput low, Veg= 15V 10 12 10 15
No load Vec=5V 3 5 1 3 6
Supply current - mA
Qutput high, Veg= 18V 9 1o -l 14
No load Vee=5V 2 4 2 S

NOTE 3: This psrameter influences the ma
« § V the mazimum velue is R = Ra-fRg

Vee

operating characteristics, Vo = 5 Vand 15 \Y%

N
ximum value of the timing resistors R and Rg in the cirguit ot Figure 13.
=20 ML

For examople when

SES55 NESSS
PARAMETER TEST CONDITIONS! unNiT
MIN  TYP MAX MIN TYP MAX
initial errar of
i Ra =1 k010100 k02, Tp=25C 0.5 2 1 %
dming interval |
Temoerature coefticient Ta = MIN o
K Ag =0 1c 100k, 30 100 0 pomi"C

ot uming interval to MAX t
Supply volta sensitivity " !

ply voltage C=0.14F Tp=25°C 005 0.2 0.1 SN
of timing interval
Output puise rise time 100 100 ns

- C = 150F, Ta=25°C

Qutput puise fall time 100 100 ns

Tggr couditions thown as MIN or MAX,

usa the appropnate velue specified under recommendad o

DISSIPATION DERATING TABLE

cerating conaitions.,

POWER DERATING ABOVE
PACKAGE
RATING FACTOR TA
G (Alloy-Mounted Chiol 600 mW 84 mw/C ig°c
JG (Glass-Mounted Chipl 600 mW 6.6 MW/ C cg°C
(4 6500 mW 8.0 MW/ C 1s°C

Also see Dissipatl

on Dersting Curves, Section 2.

FIGURE 1
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TYPES SEG5E, NESDD
PRECISION TIMERS

133
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TYPICAL CHARACTERISTICST
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(MONOSTABLE OPERATION)
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T Dam tor ternoeratures below 0°C and soove 70°C are spolicable tor SE5S55 circuhs only,
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TYPES SEG55, NESES
: PRELIS!ON TIMERS

1A

TYPICAL APPLICATION DATA

. Aa=9120) ]
monostable operation ¢tosrar | i
r S-: Fagurs 11 '
| |
vee SV o 15 V) i I
;
L L . U | U U
{43 ‘ (8} RL Ra . ur.n YOLTAGE
RESET vee 3 § :
121 ouTPUT ! ouTPUT 2 S i R -
nPUT —=~{ TRIGGER i :
Q 1
SES55/NESSS - z |
DISCHARGE >° i i
I l I T VOLTAGE i
15) |cONTROL L |
— 61 -
| VOLTAGE  1pRESHOLD ¢ / | / A ‘ M
— ND L ; :
el = X | | L 1/ /
L «L—n, \ | CUt:l 104 vOLTAGE
: 7 i Al | | [

Time—0.1 ms/div

FESURE 10—CIRCUIT FOR MONOSTABLE OFERATION FIGURE 11—-TYPICAL MONOSTABLE WAVEFORMS

For mmostabl'e'aperation, the SES55/NESS5 may be connected as shown in Figure 10. If the output is low, apptica-
Hon of a2 negative-going pulise 1o the trigger input sets the flip-flop {Q goes tow), drives the cutput high, and turns off’
{rt. Capacitor C is then charged through RA until the voltage across the capacitor reaches the threshold voltage of the
Zireshoid mput If the trigger input has returned to a nigh level, the outout of the threshold comparator will reset the

fio-flop Q goes high), drive the output low, and discharge C through Q1.

sonostable operation is initiated wher. the trigger input voltage falls below the trigger threshold. Once initiated, the se-

cuence will complete only if the trigger input is high at the end of the timing interval. Secause of the threshold leveL.and

sturation voltage of Q1, the output pulse width is

approximately ty = 1.1 RAC. Figure 12 is a plot of 10

he-time constant for various vaiues of Ra and C. The

Tweshold levels and charge rates are both directly 1 S
proportional 10 the supply voltage, VCC. The timing

mterval is therefore independent of the supply
whuage, so long as the supply voltage is constant
during the time interval.

Ny /
S
10_1 P 2N A
&
y,l@ /
q&‘

1073

Applying 2 negative-going trigger pulse simul-
=neously ‘10 the reset and trigger terminals during the
#ming interval will discharge C and re-initiate the
crcle, commencing on the positive edge of the reset
patsa. The output is held low as long as the reset

tw—Output Pulse Width—s
=)
t
~
KN
1,
4,
=]
-7 A
19
‘/
1
K

NN

auise is low. When the reset input is not used, it 10—¢
should be connected to V(CC 1o prevent false /
wigoering.

10~5

0.001 0.01 0a 1 10 100
C—Capacitance—uF

FIGURE 12—OUTPUT PULSE WIDTH v: CAPACITANCE
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TYPES SE555, NES5GS
PRECISION TIMERS

astzble operation

NOTE A: Decouciing the control voltage input {pin 5) to0

TYPICAL APPLICATION DATA

Rasrn v
Rg= a0}
vee 5V 1015 V) B -:-'o.:su.';
s:t.u- “
w] T(ar ALs $Ra-
RESET vee
2 ouTeuT fd ouTPUT
TRIGGER 3
5
SE555/NESSS 5
oisCHARGE 12 %’
>
oPEN (5} JCONTROL 3 Ra
{54 Note &) VOLTAGE  THRESHOLD Ho- ” e i ot l RN
y ] SNZAZAA
c
T ANLA ya

m
< <

VTY Y

CAPAZITOA VOLTAGE

ground with @ capacitor may Imorove operstion.,
This should be svaluated for indivicus| applicstions.
FIGURE 13—CIRCUIT FOR ASTABLE OPERATION

Toma—0.5 murser

FIGURE 14-TYPICAL ASTABLE WAVEFORMS

1o the circuit of Figure 10, as shown in Figure 13, and connection of the trigger

Addition of a second resistor, Rg,
Itivibeator. The capacitor C will

nput to the threshold input will cause the SES55/NESSS5 10 self-trigger and run as a mu
charge through RA and Rg then discharge through Rg only. The duty cycle may be controlled, therefore, by the values

of Rpa and Rg.

This astable coanection results in capacitor C charging and discharging between the threshold-voltage level
{(=0.67-Vcc) and the trigger-voltage level {=0.33-Vce). Asin the monostable circuit, charge and discharge times (and
therefore the frequency and duty cycle) are independent of the supply voltage.

Figure 14 shows typical waveforms generated during astable operation. The output high-level duration 1 and lowdevel

duration t|_ may be tound by:

100 &
1y = 0.693 (Ra + Rg) C

—
(=]
=

1 =0693 (Rg) C

Other usefui relationships are shown befow,

s
T
>
o
(=4
5—’_ 1k
period = t{ + t_ = 0.693 (R + 2R8) C E.
o
frequency = -—‘—ﬁ-— % 1o
Y~ (Ra+2Rg C é
o 10
o e w Rg 2
utput driver duty cycle = ey = RAT2Rp T
1
tH RB
Output waveform duty cycle & ———3= { = —
YRAIN Ra +2Rg 0.1
. i ) tw Rg 0.001 0.01 0.1 1 10 100
ow-to-high ratio =———1H =____.__RA s C—Capacitance—gF -

FIGURE 15—-FREE-RUNNING FREQUENCY
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TYPES SEG55, ME3SE
PRECISION TIMERY

TYPICAL APPLICATION DATA

missng-pulse detector — ‘ l
Letorst
Vee iS Vo 15 V) S Ko 17 |
(“] 18} aL A4
INFUT RESET  Vee ) 2 I L L
12) OUTPUT OUTPUT 3 ot vouTace '
TRIGGER > | |
}
SES55/NESSS . g,
DISCHARGE z
>
SljeonTRos t OUTPUT VOLTAGE l
[TIVOLTAGE  THRESHOLD 15) )
0.01 k¥ L GND 4 /‘{ / ‘ /“
I Jon l VX/;LA’V
< EX L
3644 CaPACITON VOLTAGE i

FISURE 16—CIRCUIT FOR MISSINGPULSE DETECTOR

The circuit shown in Figure 16 may be utilized 10 detecta
pulses in a train of puises. The
frain as long as the pulse spacin
pulse trainw

ill permit the

frequency divider

8y adjusting the length of the timing cycle, theb
Figure 18 illustrates a divide-by-3 circuit that ma

cycle.

Time—0,1 ms/div

FIGURE 17—MISSING-PULSE DETECTOR WAVEFORMS

missing pulse or abnormally long spacing between consecutive
nostable circuit is continuously retriggered by the input pulse
spacing, missing pulse, of terminated
tput puise as illustrated in Figure 1

timing. interval of the mo
g is less than the timing interval. A longer pulse

timing interval 1o be completed, thereby generating an ou

asic circuit of Figure 10 can be made to operate as 2 frequency divider
kes use of the fact that retriggering cannot-occur-during the timing

vec- SV | 1 F
na - iTS0U ] |
L.¢-002.¢
-t ‘
h-f-ﬂ‘l
2 U U U U 1 N
] wortsT VoL TAGE
> [ 1] .
o~ N
h —— e ——
&
=2
3 l
>
- - m.'mn VO 1AGE
|
/ // /ﬂ /‘/‘ / e -
. - - l w'-cﬂoavodmz - - . '4". f.'-'-’"" - e L .

Time—0.1 ms/div

e

TR

, " FIGURE 18—-DIVIDEBY-THREE CIRCUIT WAVEFORMS
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TYPES SEG55, NE55S
PRECISION TIMERS

TYPICAL APPLICATION DATA

pulse-width modulation
[YRETY '
Vee SV 10 15V Bty
S P 20
!
| % =
] (81 AL 3Ra A~ .
RESET v OO ATIOn em/T YL 145t
PP . '
crock _{2HrRIGGER OUTPUT 2
INPUT ~ 3
SESES/NESSS > 7
DISCHARGE {7) é €200 ;T VOLTAGE T
MOOULATION _ (5) |cONTROL 3 i I
A VOLTAGE  THRESHOLD L&)
{See Now A) v
GND =c Uuy LU
l('l) I ouTUT vOLTAST : Y
; AL
WITE A: The modulating dqn-l may be d'rect of capaci- L A 1[ ”“H UI In 1A AA 1 i3
tively coupled to the control voitage terminal. For caracrod voLTAGL
girect coupling, The etfects at modulation source E oo e’
voltsge and impedance on the biss ot tha Time—0.5 ms/div
SESSE/NESSS should be considered.
MOOULATION FIGURE 20—PULSE-WIDTHMODULATION WAV EFORMS

FICURE 19-CIRCUIT FOR PULSEWIDTH
The operation of the timer may b

accomplished by applying an extermnal
pulse-width modulation. The monostable circuit is triggered by a continuous input pu
is modulated by a control signal. The resultant effect is a modulation of the output puise

A sine-wave modulation signal is iustrated, but any wave-shape could be used.

e modified by modulating the interna

| voltage {or current) to the control voltage pin. Figure 19 is 2

pulse-position modulation

| threshold and trigger voitages. This is

circuit for

lse train and the threshold voltage
width, as shown in Figure 20.

Vee 5V w 15V) e lenu ]i ‘
_C‘Cﬂ‘ ot
PR Y]
Soe Frmmw U1
) @ RL: 3Ra Za N
RESET v < P
Surrut N
(2} u ouTPUT 2
TRIGGER = OOUA Thm ST VOLT.
>
SES55/NESSS - | = l
DISCHARGE -
s
-oouu-noe:_ (5} IcONTROL 6 A E 3
INPU VOLTAGE
{See Note Al THRESHOLD
GND I ) et vouTade
1

(§1} -

J:. ——— A 4 /1 A /" A 2

i Y Vi
NOTE A: The moduleting signal may be:direct or capsch : - I :M
tivaly coupled 10 the control voltage terminal, For UL'C::“”“L‘ i
L 1 L

direct cougling, the et{ects ot modulation sourcs
voitage and impedance on the biss ot the
SES56/NESSS shoula be considersd.

1—CIRCU(T FOR PULSE-POSITION MODULATION ~

Time—0.1 ms/div

FIGURE 2

ator as shown in Flgure 21. In this application, ¢

The SES55/NESSS may be used 2s 2 pulse—pasltlon modul

and thereby the time delay, of a free-running Osc!

volitage,
owever, any modulating wave

wriangular-wave modulation signal, h -shape could be used.

scillator is modulated. Ficure 22 shows sudn a cnr

FIGURE 22—-PULSE POSITION-MODULATION WAVEFORMS

he threshold
cuit, with 8

Tms INSTRUMENTS
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TYPES SE555, NES6S
PRECISION TiMERS

TYPICAL APPLICATION DATA -

sequential timer
vee

R l ;

4 : 8 r—1—| r—3——|
4) {8) Ra  33k0 {43 {8} Rg 13kn 4] (81 Re
t3)

RESET  Vce RESET VT Reser  vec |
i []] i
(2) ! 2) uTPUT 12) ouTPUT
ot lrrigaen VYT I TRIGGER 1 TRIGGER
$ SEB55/NESSS 0.001 SES55/NESSS | 0.001 SES55/NESSS |my
DISCHARGE uF DISCHARGE |2 uF DISCHARGE
(5)_ICONTROL 15} [conTROL {S) |CONTROL
voLTAGE  THRES. |®} voLTAGE THRES [16) VOLTAGE  THRES-}(6)
HOLD HOLD HOLD
a.0t sho ca | 0.0 are ——ca 001 GNO ce
TN AP Cg | ¥
e ] JUI ¢ T n TP T I T
b h 4
Ca=10uf __L Ce= 147 wF
Ra - 100 %0 = RC = 100 k2
: ouTPUTA Ca ~4.TvF OUTPUT B oUTPUTC

S c10ses momentarily att =0, Re =100 k0

FIGURE 23-SEQUENTIAL TIMER CIRCUIT

Many applications, such as computers, require signals for initializing conditions during start-up. Other applications such
as test equipment require activation 'of test signals in sequence. SESS5/NES5S circuits may be connected 10 provide
such sequential control. The timers may be used in various combinations of astable or monostable circuit connections,
with or without modulation, for extremely flexible waveform control. Figure 23 illustrates a sequencer circuit with
possible applications in many systems and Figure 24 shows the output waveforms.

I
See Figure 24

OUTPUT A oty A twa = 1.1 RACA

3 o
S OUTPUT B twd = 1.1 RgCB
el

1

]

g.
3
>

OUTPUT C e |t —p e = 1.1RCCC

b—1=0

1—Time—1 s/div

FIGURE 24~SEQUENTIAL TIMER WAVEFORMS
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sficonolithic Function Generator

.

PUPSIY NN

v v
A EMR Integated Systems, Inc., 750 Palomar Avenue, Sunnyvale, CA 94086 * (408) 732-7970 ° TWX 910-339-9233

GENERAL DESCRIFTION

Tre XR-2208 is : merolithic function generator inte-
grated circuit cavesie of producing high quality sine,
st sgra, wriangie, ramo nd puise waveiorms of high-stability
41 accuracy. Tha sumout wave nrms can be both smplituce
w1 frequency mocc =ed by an externsl voltage. Frequency
24 exiernally over & range of 0.01

)t nceraiion can bes

4z ¢ mor= than i\’

circuit o5 ideai. suited for communications, insiru-
n, and funzTon genersior applications requiring
Lomidal 1one, AM, T, or FSK generation. It has a typical
it snecificauen of 20 aom/°C. The oscillator frequency
#an be i nesrly sweo: over a 2000:1 freauency range, with
. having a very small affect on

g gAlerngl Cconret LT

Aessriion.

FEATURES

Low-Sine Wave Dister: 20 5%, Typ:ical
£ xeeliont Tempeaiurs Subitity 20 pom/~C, Tyoical

2000:1, Typical
0.01%V, Typical

wWide Sweep Ranye
Lovs-Supply Sensitivity
Lingar Amplouds N
TTL Comoa:iizle FSK Zrrirois
w.,de Suoply Range
Adjustanle Doty Cyas

10V 10 26V
1% 10 99%

APPLICATIONS

Wavelorm Generagtion
Sviren Generaiion

AM/FM Generation

V/F Conversion

8K Generation
Phase-Locked Looos VI3

ABSOLUTE MAXIMUMRATINGS

Power Supply 26V
Povser Digsipation 750 mW
Derate Above 25°C smw/°C

Totai Timing Current 8 mA
Siorage Temperature -65°C 10 +150°C

FUNCTIONAL BLOCK DIAGRAM

XR-220¢ o/

AM
INPUT l 1 1T
~~OR~ i <F—
QUTPUT 2
MULTIPLIER
MULT. OUT 1 3 SN2
SHAPER
i =Vec |4 B

I

FIETEI R ET R G

I

1

r l 5 GRCUNO
TIMING
CAPACITOR veo
L 6 1= SYNC
! CUTRUT
[ A3 — L 8YPASS
TIMING [:
RESISTORS CURRENT -
L | § — swiTCHES IPNS;UT

ORDERING INFORMATION

Part Number Package Operating Temperature
XA-2206M Ceramic 55°C 1o +125°C
XR-2206M Ceramic 0°C o +70°C
XR-2206P Plastic 0°C 0 +70°C
XR-2206CN Ceramic 0°Cto +70°C
XR-2206CP Plastic 0°C 1o +70°C

SYSTEM DESCRIPTION

The XR-2206 is comorisea of four functional blocks; 3
voliage-controlled oscillator {VCO), an analog mulitiplier
snd sine-shzoer: a unity gain bufter amplifier; and a set
of current switches,

The VCO acrually produces an output frequency porpor-
tional to an input current, which is produced by a resistor
from the timing terminals 19 ground. The current switches
route one of the timing pins current 10 the VCO conuolled
by an FSK input pin, 10 proguce an output frequency. With
wo timing pins, two discreie output frequencies can be
independently produced for FSK Generatioa-Aoplications.
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ELECTRICAL CHARACTERISTICS
Test Conditions: Test Circuit of
unless otherwise soecified.

Figure 1, V¥ =12V. Ty

C=0014F, Ay = 100kQ, Ry = 10k2, R3 =25k

S, oeen for triangle, closed for sine wave.

XR-2206M XR-2206C
PARAMETER MIN. [ TYP. [ MAX. MIN. [ TYP. l MAX. UNIT CONDITIONS
GENERAL CHARACTERISTCS
Single Supply Volixse 10 26 10 26 \'
Solit-Suoply Voliage =3 =13 =5 =13 \
Supply Current 12 17 is 20 mA A > 10k
OSCILLATOR SECTION
Max, Operating Fraguancy 25 1 0.5 | MiHzZ C=10000F. 1 =1k
Lowest Practical Freauency 0.01 0.01 Hz C=50uF, M =2MQ
Frequency Accuracy =1 =4 =2 % of g fo = URC
Temperature Stability =10 =50 +20 ppm/°C 0°C < Ta « 75°C,
Ay =Ry =20K0
Supely Sensitivity 0.01 0.1 0.01 %/V Viow * 1OV. VHIGH * 20V,
Ry =Rp=20k2,
Sweeo Range 10001 2000:1 2000:1 HYE RN fh@ Ry =1k
L@ Ry =2MQ
Sweeo Linearity
10:1 Sweeo 2 2 % =1 kHz, ty = 10 kHz
" 1000:1 Swesp 8 8 3 L= 100 Hz, ty = 100 kHz
FM Distortion 0.1 0.1 % + 10% Deviation
Recommended Timing -
Components
Timing Caoaciter: € 0001 100 0.001 100 uF Sae Figure &.
Timina Resistors: Ay & R2 1 2000 : 2000 kQ
Triangle Sine Wave Cutout rd Sz2e Note 1, Tiqure 2.
Triangle Amotitude 160 150/ mv/k Q Figure 1, Sy Oven
Sine Wave Amoliruae 40 80 80 6@ mv/k 0 Figure 1, Sy Closed
Max, Output Swing 2 6 /6 Vo
Output Impedance 600 500 2]
Triangle Linearity 1 1 %
Amplitude Stability 0.5 0.5 aB For 1000:1 Sweep
Sine Wave Amoliwude Sw=bility 4800 4800 pom/°C See Note 2.
Sine Wave Distortion
Without Adjustment 25 2.5 % Ry =30kA
With Adjusiment 0.4 1.0 0.5 1.5 % See Figures 6and 7.
Amplitude Modulation
Input Imoedance 50 100 50 100 x 2
Modulation Range 100 100 %
Carrier Suppression 55 55 dB8
Linearity 2 2 % For 95% modulation
Square-Wave Outout
Amplitude 12 12 Vo-p Measured at Pin 11.
Rise Time 250 250 nsec Cy = 10pF
Fall Time 50 50 nsec CL = 10pF '
Saturation Voltage 02 0.4 0.2 0.6 v L =2mA
Leakage Current 0.1 20 0.1 100 BA Vi1 = 26V
FSK Keying Level (Pin 9} 0.8 1.4 2.4 0.8 1.4 2.4 v See section on circuit contrais
Reference Bypass Voliage 22 34 33 25 3 35 ' Measured at Pin 10.

Note 1:

Note 2:  For maximum amolitude stability.,

. Outout amlitude ks directly proportional to the resistance, R3. o
R4 should be 3 positive temperature coefficient resistor.

n Pin 3. See Figure 2.
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Frequency-Shift Keying:

The XR-2206 can be operated with two separate timing
resistors, Ry and Ag, connected 1o the timing Pin 7 and 3,
respectively, as shown in Figure 12. Depending on the
polarity of ihe logic signal a1 Pin S, sither one or the other
of these timing resistors is activated. if Pin 9 is open-
circuited or connected 10 @ bias voltage >2V. only Ry is
activated. Similarly, if the voltage level at Pin 9 is <1V,
only Rp is zctivated. Thus, the output frequency can be
keyed between nwo levels, fy and f5. as!

i;=1/RCand iy = 1/R5C

For split-supply operaiion, the keying voitage at Pin 9 is
referanced 10 V™.

Output DC Level Control:

The dc level st the output (Pin 2] is aoproximately the
same as the dc bias at Pin 3. In Figures 10, 11 and 12,Pin3
is biased midway beiween V7T and ground, to give an
Guiput dc levet of =V /2.

APPLICATIONS INFORMATION

Sine Wave Generation

Without External Adjustment:

Figure 10 shows the circuit connection for generating a
sinusoidal output from the XR-2206. The poientiometer,
Ry at Pin 7, provides the desired frequency tuning. The
maximum output swing is greater ihan v*/2, and the
typical distortion (THD) is <2.5%. lf lower sine wave
distortion is desired, additional adjustments can be provided
as described in the folldwing section.

The circuit of Figure 10 can be converted 10 sptit-supply.
operation, simply by replacing all ground connections with
V. For split-supply operation, R3 can be directly connected
10 ground.

With External Adjustment:

The harmonic content of sinusoidal output can b2 reduced
10 20.5% by additional adjustments as shown in Figure 11.
The potentiometer, Ra, 2Cjusts the sina.shzoing resistor,
and Rg provides the fine adjustmant for the waveform
symmetry. The sgjustment srocedure is as fotlows:

1. Set Rg at midpoint, and adjust Ra for minimum
distortion.

3. With Rp set es sbove. sdjust Rg ic furiner recuce
distortion.

Triangle Wave Generation

The circuits of Figures 10 and 11 can e converted
iriangle wave generation, by simply open-ircuiting Pin 13
and 14 (i.e., Sy ocen). Amolitude of the triangle is approxi-
mately twice the sine wave outpul.

FSK Generation

Figure 12 shows the circuit connection ior sinusoigal FSK
sig Feration. Mark and space {reauencies can be inde-

-~
b pendently adjusied, by the choice of timing resistors. &

and Rs, ine outpui is Pnase-coniINUOUs OUring transitions.
The keving signal is anplied to Pin 9. The circuit ¢an be
converiad 1o split-suoply operation by simoly replacing
ground with V7,

Pulse and Ramp Generation

Figure 13 shows the circuit for pulse and ramp waveform
generation. In this mode of operation, the FSK keying ter-
minal (Pin Q) is shortied to the square-wave Quicul {Pin 11},
and the circuit automatically frequency-shitt xeys itself
petween two seoarate frequencies during the positive-going
and negative-going output wavetorms. The puise width and
duty cycle can be adjusted from 1% 10 g%, by the choice
of Ry and Ro. The values of Ry and R should be in the
range of 1 k2 10 2 M52,
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Sy » OPEN FOR THIANGLE
CLOSED FOR Sing wael

TRIANGLE

SYMMETAY ADL
19K

NONMALIZED QUTPUT AMPUTUDE

vei1
OC VOLTAGE AT Pim v

Figure 1:

Basic Test Circuit.

Figure 5:

Normalized Output Amplitude versus OC
Bias at AM Input (Pin 1}
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Figure 2:

Output Amplitude as a Function of the
Resistor, Rg, at Pin 3.

Figure 6:

Trimmed Distortion versus Timing

Resistor.
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Figure 3:

Supply Current versus Supply Voltage,
Timing, R.

Figure 7:

Sine Wave Distortion versus Operating
Frequency with Timing Capacitors Varied.
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Figure 4:

R versus Oscillation Frequency.

Figure 8:

Frequency Drift versus Temperature.
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SCL4011B, SCL4012B ‘s

$CL40238B, SCL40688B

CMOS NAND GATES .

SCL40118 — Quad 2-Input NAND
SCL40128 — Duat 4-Input NAND -
SCL40238 ~ Triple 3-Input NAND
SCLA4068B - 8-input NAND

FEATURES
4 Buffered Qutputs
4 Diode Protection on all Inputs
4 Fully “B”-Series Compatible
9 Balanced Output Drive Current Specifications
TRUTH TABLE
Inputs Output
1 1...1 0
All other combinations 1

FUNCTION DIAGRAMS

SCL40128
14 1 1A 2
3 |
1Y
18 2—l 18 3

IR =152
24 5“‘}4 1c 4-:_[‘:}
B,

28 6 10 5

3A 8- 2A 9
103Y l

z 20 1'2——-[,'_

SCL40238

48 13+

<
I
[14]
<
n
S
Q
0O
O

2 9 1
8
2A 3_L._
28 4 }6 2
s—
[
10 3Y
I

Y
Y
Y = ABC

SCL40688B

D

Y = ABCDEFGH

-
- O

IOMmOO0OP
4,3

-
N

38 9 28 101 13
2Y
4A 12— : 11 2C 114

+ Operating Temperature Ta

CONNECTION DIAGRAMS
{all packages)

Vpp 48 4A 4Y 3Y 38 3A

S W R i | ]
14 13 12 11 10 9 8
SCL40118

1 2 3 4 5 6 17

{ i el { ! |
1A 18 1Y 2Y 2A 2B, Vgg

Vpp 2Y 20 2C 28 2A NC

| | | R D | L
14 13 12 11 10 9 38
SCL4012B

1. 2 3 4 5 6 17

1 l 1
1Y 1A 18 1C 10 NC Vgg

Vpp 3¢ 38 3A 3Y 1Y 1C

i ! ! | | 1 L

14 13 12 11 10 S 8
SCL40238

3 4 5 .6 7

{ ! t !
2A 28 2C 2Y Vgg

5~
a—'{N

Vmp ¥ H G F E NC
| D R A B

14 13 12 11 100 9 8
SCL40688

1 2 3 4 5 6 7

{ | 1 i | i

NC A 8 C DO NC vgg

Add suffix to package:.
14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

ITmoo

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage -Vpp - Vss 3t 18 Vde

5510 +126 OC
40 to +85 ©C

C, D, F, H Dévice
£ Device -
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sSCL40118, SCL40128, SCL40238, SCLA06EE

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS *

1 o) E)
PARAMETER Vo0 | CONDITIONS |10 B Thig___ 1 units
(Vee! Min, { Max, Min. | Typ. | Max. | Min, | Max.
OUIESCENT DEVICE [ - T
CURRENT 3 V.~=Vssov\lr,g\ _loos| - loooos| 0os| - | 15 |uAce
i {Avatidanout |~ } 010} - 0o00tlolor - 3.0
1€ |comomations _ lo20] - ‘0002 020 6.0

NOTES: ' Remaning Stauc Electricat Charactenstics are insted under

= -55°C for C, D, F, H cevce.

s -10°C for & device.

«-125°C tor C. D, F, H cevice.
= - 85°C for E device.

Tiow

Tuiar

~SCLA000B Series Famity Specifications”

' These cevices have been designes ‘o hatanced outout drive current specifcatians, Consult Family Soecificanons.

DYNAMIC CHARACTERISTICS (C, = 50pF, T4 = 25°C)
PARAMETER Voo, | win " T Max Un'mJ
PROPAGATION DELAY TIME [y
5 - 125 250 ns
10 - 60 120
15 a5 90
ouUTPUT TRANSITION TIME Tre STHL 5 - 100 200 ns
10 - 50 \ 100
15 - 3 80
Vos, ORAIN VOLTAGE (Vdc) 5
20 8 16 14 42 -0 8 B -4 2 0 N
: | S T g % Ves = 15 Ve
Vos =~ 5 Vdo =17 S - E‘;g T
N a0 F =
! 7/ 2 £ /.
45 3 )
Yes =— 10 Vde / > <
; = 20 = E 25 7 Vos = 10 Véc
2% g z 20 //
30 2 = 15
L, 35 3 a 1 |
Yoy =16 Vdc L 20 3 3 s A LVes=5Vk T, =125 C -
=i T.=250c4 45 & = L
1 1 = = 0 2 4 6 8 10 12 14 16 18 20
-50 Vos, ORAIN VOLTAGE {Vde)

Typical P-Channel
Source Current Characteristics

LOGIC DIAGRAMS

SCL4011 W

sCcL4012

SCL4023 W

SCLA4068

Typicai N-Channel
Sink Current Characteristics

SCHEMATIC DIAGRAM SCL40128 (1 of 2 gates)

LY




145

SCL4011UB

CMOS NAND GATE
[Unbuffered)

FEATURES

Unbuffered Outputs for Quasi-Linear Applica-
tions

Quad 2-lnput NAND Configuration

Diode Protection on all inputs

Output Drive Current Compatible with “B~”
Series

Pin Compatible with Buffered SCL40118

Balanced Output Drive Current Specifications

*e S0 o

DESCRIPTION

The SCL4011UB consists of four positive-togic
NAND- gates. The outputs are unbuffered, making
the device suitable for quasi-linear applications,
such as gated oscillators, multivibrators, and pulse
shaping circuits.

For digital applications, the buffered SCL.40118
is recommended for its higher gain .and input
pattern insensitivity.

TRUTH TABLE

CONNECTION DIAGRAM
{all packages)

Vpp 48 4A 4Y 3Y 38 3A
{ i } i ! 1 ]
14 13 12 11 10 9 8
SCL4011UB
1 2 3 4 5 § 7

| § [ [
1Y 2Y 2A 28 vgg

1A 1B

Add s‘uffix for package:

14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

ITmOO

RECOMMENDED OPERATING CONDI(TIONS

i
; _— IMBass Ou;put For maximum reliability:
1
; All othar combinations 1 OC Supply Voltage Vpp - Vss 3t015 Vde
Operating Temperature Ta
C, D, F, H Device -55 10 +126 °C‘
E Device 40 to +85 0@
SCHEMATIC DIAGRAM LOGIC DIAGRAM
§ ?14
4 P Tp L
d r]:f 2y 3y 0o E
3T | TET o
t £
i H3 S o D S
2 9
18 o-—__!q FIL_—.O 38 32 :j}_m ay
4A 12
rd [ ° P
o] f’]ﬂ M= £ 48 -::D’—" v
= LS o g e v - A8
N N
| el o iy
R | A
i
H 7
i vss
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ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS

1,3

2 o 2
PARAMETER Voo | conpiTions | TLow BC THIGH | Units
(Vde) Min. [ Max. | Min. | Typ. [ Max. [ Min. | Max.
QUIESCENT DEVICE oo
CURRENT 5 [Vin=Vesor Vo ~ | 005 - |0.0008 005| - | 1.5 [pAde
10 [ All valid input - 0.10 - {0.001 | 0.10 - 3.0
15 |combinations - 0.20 - 10.002 | 0.20 - 6.0

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
! TLow =-55°C for C, D, F, H device.

= -40°C for E device.
Trign = +125°C for C, D, F, H device.
=+ B5°C for E device.

3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, T, =25°C)

Typical P-Channel
Source Current Characteristics

PARAMETER “\’/33) Min. Typ. Max. | Units
PROPAGATION DELAY TIME o e tFrne
5 - 75 150 ns
10 - 35 70
15 % 25 50
OUTPUT TRANSITION TIME ot
; ) - 100 200 ns
10 =~ 50 100
15 - 40 80
Voo DRAM VOLTAGE (Vec) 3 —
g AL EED AT M Bh 7 M o Yoo = 15 Vi
Vam=8 Ve 15 & i “ ]
e s 5
~ )
Vs =10 Vi 717 15 g
v, -:g =y g §5° Voq = 10 Vde
. A A
<30 g ; 15 IV
» 35 X GERL 77
Yea =—15 Vde ,/ - 40 "%‘ _3 5 LA Vullﬁl'& T‘l'”:c-
i Py *
NN L2\ NS 0 2 4 6 8 10 12 14 16 18 20
-50 Vps DRAIN VOLTAGE (Vik)

Typical N-Channel
Sink Current Characteristics
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SCL4514B
SCL45158

CMOS 4-T0-16 LINE
DECODERS WITH LATCH

FEATURES

4 Strobed Input Latch

4 Inhibit Control

4 Selected Output Active High (SCLA4514B} or
Active Low (SCL45158)

DESCRIPTION

The SCL4514B and SCL45158 are two out

put options of a 4-to0-16 Line Decoder with
Latched Inputs. The SCL4514B presents a logic
“1 at the selected output, and the SCL45158
presents a logic “0" at the selected output The
latches hold the last input data presented prior to
the Strobe transition from .1’ to “0”. Inhibit
allows all outputs to be placed at "o
(SCL45148), or “1" (SCL45158), regardless of
the state of the Data or Strobe inputs

Applications include code conversion, address
decoding, memory selection control, demultipiex-
ing, and readout decoding.

TRUTH TABLE (Strobe = 1)

Data lnputs Selectad Qutput
SCL45148 = Logic “1”
SCL45168B = Lagic “0”

Inhibit c B

S16

«loooolooooloooojoooo
X|= == slasasalo0o00|OoO0OO | O
x-‘-‘—l-‘OOOO -aaaalo0000
)(-‘-'OO-‘—‘OO—'-‘OO—‘-‘OO
xX|+0-0]j«0~020A0|=O0~0 [P
7}
<

All Qutputs
= Q' SCL4514B

‘1Al Outputs
= 1", SCL4AS15B

X = Don't Care

CONNECTION DIAGRAM

{all packages)
Data
inputs Qutputs
——

Vpo D4 S10 S8 S14 S12
il ol Al el Bl

24 23 22 21 20 19 18 17 16 15 14 13
SCL4514B  SCL45158
1 2 3 4 5 6 7 8 9 101112

T T I 1 1 i
STl02]SGIS4lS1.I sol
D1 s7 S5 S3 S2 Vss
S~
Data Qutputs
‘tnputs

Add suffix for package:

D 24-pin Ceramic
E 24-pin Epoxy
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability: )
DC Supply Voltage Vpp-Vss 3015 Vo

Operating Temperature  Ta

D, H Device -65 to +125 ©°C
E Device 440 to +85 9C
BLOCK DIAGRAM

M ==z
sop—0ABCO
sn——ogo A8CD

1 - =

Vv°°::::3; s2—0 28D
SS s:s:—OAaEﬁ
sat—0ABCD
2 A 1 0a8cH
Data 1 O—= ssy—oaBcD
3 8 ss-‘—oxaco
Oeta 2 .4t0 16 57'——<>‘8 asch
Latch -
Oats 3 021 < Oscoder  58|——0ABCO
22 ° SQ-E-OAGCD
Oata 4 O——1 s10f—o0ABCO
sn——o: ABCO
1 s12—0 ABCcoO

Stvobco—————’ sz 13 AE
513—_°|6 ABCO
su:—s—oxsco
s18}—o0ABCDO

ll‘l'll!:ht‘ﬁz3 J
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SCL45148, SCL45158
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

2 S 2
PARAMETER Voo | cONDITIONS | 1LOW *5C THiGH | Units
{(Vdc} Min. | Max. | Min. | Typ. | Max. | Min. Max.
QUIESCENT DEVICE CURRENT | o
. 5 | Vin=Ves O Voo - 9 - 0.05 5 - 150 | pAdc
10 | Ali valid input - 10 — 0.1 10 - 300
15 | combinations - 20 - 0.2 20 - 600
NOTES: ! Remaining Static Electrical Characteristics are listed under “SCLA40008 Series Family Specifications”.
2 Tiow = -55°C for C, D, F, H device.
= —40°C for E device.
Thign = +125°C for C, D, F, H device.
=+ 85°C for E device.
DYNAMIC CHARACTERISTICS (CL =60pF, T = 25°C)
: 1. Voo : .
PARAMETER . (Vde) Min, Typ. Max. Units
PROPAGATION DELAY TIME oyt PHL .
From Data Inputs § yeme \ 5 - 550 1100 *ons
Yy - 10 - 225 450
15= - 150 300
From Inhibit Input 5 - 400 800 ns
. 10 - 150 300
15 - 100 200
OUTPUT TRANSITION TIME o St
Y — 130 260 ns
10 - 65- 130
15 - 50 100
MINIMUM DATA INPUT-SETUP TIME tsewo
9 - 125 250 ns
10 - 50 100
15 — 40 | " 80 °
MINIMUM STROBE PULSE WIDTH PWs+ ' -
- 5 - 176 350 ns
10 - 50 100
e e meml w e 15 i . 40 .80
-
Vs, DRAIN VOLTAGE (Vdc)
20 18 16 14 12 -0 8 6 4 2 0 _
v l Er» v 5 ]
me c - =
“ g 10 H E
a5 g £
va:-wvac g § » Vo o 1hvee
Q o ;
o 25 g 2 v i
Yos =15 Ve 2 1 Voo = 10 Vi
= a 10 i
‘g 2 L Vo= § Ve T,=25°C
3 & O B i
T =20 = 0 2 4 6 8 10 12 14 16 18 20
Vs, DRAIX VOLTABE (Vidc)
Typical P-Channel Typical N-Channel

Source Current Characteristics Sink Current Characteristics
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SCL45148, SCL45158
LOGIC DIAGRAM
_Wn s0
L | D 5 > ABE6 . .
?—:D_D,_D,__:"_“‘b_cm s2
XXxi
Oata t zo—Do—Dl — 8 s3
,_E E E i8chd
T sS4
j ) — alchB
Data 2 !o——{>n—. h—l—j - Y o
s _ 3 L b
O ‘B S
asch PR
| i
o 30> Rl e
. | - 2a8Zo ' se
om.:no—-Do—-:D . _:jD__‘ — < N 28809 5igsn
. ___j ) D' >,, _ABCO s
Strove m——{>o————j: - - "W«:u s
"Wu st1a
1anidi ::o—{>:

——
in SCLAS158 Only

ABCDO
< 15 518






